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(54) SILICONE COMPOUND AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain the title compound which is 
normally liquid and has good handling stability by reacting 
trichlorosilane and an organotrichlorosilane with water in 
a specified solvent to effect the hydrolytic 
polycondensation of the silanes and reacting the product 
with an alcohol. 

CONSTITUTION: Trichlorosilane and an 
organotrichlorosilane are reacted with water in dioxane to 
effect the hydrolytic polycondensation of the silanes, and 
the product is reacted with an alcohol to obtain a silicon 
compound having structures of formulas I and II wherein 
the molecule has at least one R on the average, and 
below 50% of Rs are hydrogen atoms, and the rest are 1- 
6 C alkyl, 1-6 C alkenyl or phenyl; R' is 1-4 C alkyl in the 
molecular structure and has terminal groups of the 
formula: R'0-(when bonded to Si) or R'-wherein R ? is 1- 
4C alkyl, when bonded to O and has a weight-average molecular weight of 1000-100000 and an 
Si-R/(R'0 + R f ) of 0.8-10. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the structure of [I] and [II] expressed with the following-ization 1 in the 
molecular structure, and they are a general formula, R'O- (when combining with silicon), and R' 
as an end group. - (when combining with oxygen) 

They are the weight average molecular weight 1,000-100,000 which has (the radical as which R' 
was chosen from the alkyl group of carbon 1-4 among the formula), and the silicon compound 
whose Si-R/(R'0+R f ) is 0.8-10. 



[Formula 1] 
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[Claim 2] The manufacturing method of the silicon compound which trichlorosilane and the 
ORGANO trichlorosilane, and water are made to react, carries out hydrolysis condensation 
polymerization of trichlorosilane and the ORGANO trichlorosilane in a dioxane solvent, and is 
made to react with alcohol after that. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a new meltable to organic solvent silicon 

compound, and its manufacturing method. 

[0002] 

[Description of the Prior Art] If hydrolysis condensation polymerization of the ORGANO 
trichlorosilane or the organoalkoxysilane is carried out, it is known well that the polymer of a 
ladder mold meltable to an organic solvent will be obtained (JP,53-88099,A, JP.49-45320.B, 
etc.). And using this polymer as a coating agent of various ingredients is also known. However, 
many of these polymers are solid-states, and when it is hard to deal with it during manufacture 
and uses it, it has the fault of taking time and effort to dissolve in an organic solvent. 
[0003] On the other hand, we made it react with water previously using trichlorosilane and the 
ORGANO trichlorosilane, hydrolysis condensation polymerization was carried out, and the 
polyhydrogen siloxane compound which is soluble and which has ladder structure in part is 
found out to the organic solvent (Japanese-Patent-Application-No. No. 012718 [ 02 to ] official 
report). However, although it is a liquid, since it has reactant high Si-H so much in a compound, 
it gels by mixing of the foreign matter of moisture and others at the time of handling, and a 
problem occurs in shelf life, and this compound is ******. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention maintains the description of ORGANO 
silsesquioxane, it has other vinyl compounds etc. and the hydrosilyl radical which can react in 
the molecular structure while it is liquefied in ordinary temperature (20-40 degrees C) and 
offers a silicon compound with the sufficient stability at the time of handling, and leading to 
other compounds is also to offer a possible silicon compound 
[0005] 

[Means for Solving the Problem] This invention has the structure of [I] and [II] expressed with 

the following-ization 2 in the molecular structure, and is a general formula, R'O- (when 

combining with silicon), and R' (when combining with oxygen) as an end group. 

The weight average molecular weight 1,000-100,000 with (the radical as which R' was chosen 

from the alkyl group of carbon numbers 1-4 among the formula), the silicon compound whose 

Si-R/(R'0+R') is 0.8-10, and its manufacturing method are offered 

[0006] 

[Formula 2] 
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[0007] The silicon compound of this invention is meltable to organic solvents, such as a 
hydrocarbon, the ether, a ketone, ester, and aromatic hydrocarbon, and since it is a liquid in 
ordinary temperature (20-40 degrees C), it has the description that handling is easy. The silicon 
compound of this invention differs from what has the comparatively perfect ladder structure 
acquired by hydrolyzing the alkyl trichlorosilane shown in JP,59-5805,A as shown by the 
structure of the above-izing 2 clearly. Although it has ladder structure in part from having 
considerably the R1 O-radical (radical as which R' was chosen from the alkyl group of carbon 
numbers 1-4) introduced from alcohol, it is the description to have many end groups. 
[0008] Incidentally, it is shown by the structure of the following-izing 3 when one model type 
shows the silicon compound of this invention. 
[0009] 
[Formula 3] 



R ' O 



R' O 




R' 



R' 



t)<mmm i - 6 (DTJi^jim. $tmm 1 ~ 6 ©t^-;us. y x 

x. yl±Si-R/.(R' O + R' ) £r#^SK J: oT#5££n£) 



5 



JP06-128378A 

[0010] In the compound of this invention, less than 50% of R is hydrogen. When it comes to 50% v 

or more, reactant high Si-H increases, it gels by mixing of the moisture in handling space-time 

mind, and other foreign matters, and a problem occurs at preservation stability. Moreover, there 

is an inclination to become easy to exfoliate if it becomes 50% or more and a paint film will 

become thick, moreover, the function to react with compounds, such as other vinyl compounds 

and alcohol, by having hydrogen as a 1 large description of this invention — it can give — width 

— large expansion is possible. 

[0011] In the silicon compound of this invention, if the end R1 O set amount of installation 
increases [ weight average molecular weight ] less than by 1 ,000 and weight average molecular 
weight exceeds 100,000, viscosity will become high and it will be hard coming to deal with it. 
Moreover, stability is not good, either. 1,100-50,000 have desirable weight average molecular 
weight [ from / after handling / the silicon compound of this invention ]. The various ORGANO 
trichlorosilanes can be used as ORGANO trichlorosilane (RSiCI3) used for this invention. As 
ORGANO trichlorosilane whose R is the alkyl group of carbon numbers 1-6, 
methyltrichlorosilane, ethyl trichlorosilane, n-propyl trichlorosilane, isopropyl trichlorosilane, n- 
butyl trichlorosilane, isobutyl trichlorosilane, sec-butyl trichlorosilane, pentyl trichlorosilane, etc. 
are raised, for example, as the ORGANO trichlorosilane whose R is the alkenyl radical of carbon 
numbers 1-6 — vinyl trichlorosilane, allyltrichlorosilane, CH2 =CHCH2 CH2 SiCI3, CH2 
=CH(CH2)4 SiCI3, and CH3 CH=CH-CH2 SiCI3 etc. — it is raised. From the ease of industrial 
acquisition, the ORGANO trichlorosilane whose R is a low-grade alkyl group, a vinyl group, and a 
phenyl group is desirable. 

[0012] Various alcohol can be used as alcohol (R'OH) used for this invention. The alcohol whose 
R\ such as a methanol, ethanol, propanol, and a butanol, is low-grade alkyl groups from a price, 
the ease of acquisition, etc. is desirable. The compound of this invention makes trichlorosilane 
and the ORGANO trichlorosilane, and water react in a dioxane solvent, carries out hydrolysis 
condensation polymerization, and is manufactured by alcohol and the approach of making it 
react after that. 

[0013] One of the descriptions of the manufacturing method of this invention is to use dioxane 
as a solvent. When dioxane is used, an object insoluble to solvents, such as a gelation object, 
has the advantage of not generating, in the inside of the hydrolysis condensation polymerization 
of trichlorosilane and the ORGANO trichlorosilane, and reaction time with an R call. In the 
approach of manufacturing the compound of this invention, hydrolysis condensation 
polymerization temperature of trichlorosilane and the ORGANO trichlorosilane (it indicates as 
trichlorosilanes below) can be carried out also at the temperature more than the boiling point of 
dioxane from 0 degree C that what is necessary is just the temperature which the crystal of 
dioxane etc. does not generate in reaction mixture. In the usual case, since the boiling point of 
trichlorosilane is 32 degrees C, 10-50 degrees C is desirable between water and the first stage 
made to react. 

[0014] Although there is no concentration of trichlorosilanes, it is desirable, and 5 - 20% of 
especially a limit is [ concentration ] more desirable. [ 25% or less of ] The approach to which 
trichlorosilanes and water are made to react has the desirable former which may add water into 
the dioxane solution of trichlorosilanes, or may add trichlorosilanes into water and a dioxane 
solution. Of course, the ORGANO trichlorosilane is added after that, and after adding and 
carrying out hydrolysis condensation polymerization of the water further, you may make it to 
make trichlorosilane and water react, and react with alcohol. 

[0015] Trichlorosilanes and the water made to react may be diluted and added with the solvent 
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which does not react with a water independent or trichlorosilanes and dissolves water. When 
diluting and adding, it is desirable to use the dioxane which is a reaction solvent preferably. The 
addition of water is determined by the molecular weight of the silicon compound which it is 
going to manufacture. When the mole ratio of alcohol of water/(trichlorosilanes) is as low as 
about one or less, it is satisfactory, even if it makes it react, and carries out hydrolysis 
condensation polymerization adding after mixing of trichlorosilanes and the water and makes 
them react. After making trichlorosilanes and water react and carrying out hydrolysis 
condensation polymerization when the mole ratio of water/(trichlorosilanes) is about one or 
more since it will become insoluble to a solvent while the silicon compound which the insoluble 
gel object generated to the solvent, or was obtained saves if alcohol is added as it is and it 
reacts when the mole ratio of water/(trichlorosilanes) is about one or more, trichlorosilanes are 
added further, and alcohol is added and is made to react after that. The optimal amount of the 
trichlorosilanes added later is decided by the mole ratio of early water/(trichlorosilanes). If too 
few, a problem will occur at the stability of a generation silicon compound etc. Although stability 
is good when many [ too ], the low-molecular rate in the obtained silicon compound increases. 
[0016] The amount of the alcohol used is Si- of the hydrolysis condensation polymerization 
object in reaction mixture, and trichlorosilanes. What is necessary is just sufficient amount to 
change CI into Si-OR\ Moreover, alcohol may be diluted and added with a solvent and may be 
added independently. Although there is no temperature at the time of making alcohol react, its 
10-50 degrees C are [ especially a limit ] desirable. 
[0017] 

[Example] Hereafter, an example explains this invention. 
[0018] 

[Example 1] Dioxane 125g, trichlorosilane 0.01 8mol, and methyltrichlorosilane 0.091 mol are 
taught and stirred in the 300ml four-lot flask furnished with a thermometer, the rotator for 
stirring, and a cooling pipe. 2.0g of water and the dropping funnel into which dioxane 3.9g was 
put are attached in the aforementioned four-lot flask, and it is dropped, keeping at 24-27 
degrees C. It is dropped continuing stirring for 30 more minutes after dropping, attaching the 
dropping funnel into which ethanol 0.33mol was put after that, and keeping at 24-30 degrees C. 
Then, it stirs for further 2 hours. When reaction mixture was taken out and the solvent was 
completely distilled out under reduced pressure of about 60 degrees C, the liquid of a 9.9g 
hypoviscosity silicon compound was obtained. This liquid was dissolved in the tetrahydrofuran 
and molecular weight was measured for this solution by the GPC method (gel par MIESHON 
chromatography). They were weight average molecular weight (MW) 3,800 and number average 
molecular weight (MN) 2,170. Moreover, the integral ratio of the hydrogen in this compound was 
Si-H/Si-Me/OC2 H5 =0.23/2.9/5 by 1 H-NMR. 

[0019] 1 H-NMR spectrum is shown in Fig. 1. Moreover, there was absorption of 1070cm-1 
which belongs to ladder structure, and 1 130cm-1 as a result of IR analysis. An IR spectrum is 
shown in Fig. 3. Seven months after is still a liquid and this compound dissolved it in organic 
solvents, such as a tetrahydrofuran, well. 
[0020] 

[Example 2] Dioxane 1,500g, trichlorosilane 0.19mol, and methyltrichlorosilane 1.1 mol are taught 
and stirred in the 21. four-lot flask furnished with a thermometer, the rotator for stirring, and a 
cooling pipe. The dropping funnel into which 46. 5g of dioxane solutions containing 50% of water 
was put is attached, and it is dropped, keeping at 22-25 degrees C. Stirring is continued for 30 
more minutes after dropping, the dropping funnel into which ethanol 178g was put after that is 
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attached, and it is dropped at 20-25 degrees C. Then, it stirs for further 2 hours. When reaction 
mixture was taken out and the solvent was completely distilled out under reduced pressure of 
about 60 degrees C, the 1 18g hypoviscosity liquid was obtained. When this liquid was dissolved 
in chloroform and molecular weight was measured by the GPC method, they were weight 
average molecular weight 1,830 and number average molecular weight 750. Moreover, the 
integral ratio of the hydrogen in this silicon compound was SHH/Si-Me/OC2 H5 =0.15/3.4/5 by 
1 H-NMR. 
[0021] 

[Example 3] 7.7g of water and a dioxane 30.9g solution are dropped at 20-26 degrees C using 
the same equipment as an example 1 into a solution (dioxane 750g, trichlorosilane 0.184mol, and 
phenyl trichlorosilane 0.245mol). After [ 60 minutes ] methanol 41 .2g is dropped, and it is made 
to react for 1 20 minutes. Then, when the solvent was removed like the example 1 , the 50.0g 
liquid was obtained. This liquid was weight average molecular weight (MW) 17,000 and number 
average molecular weight 1 ,400. The integral ratio of the hydrogen in this silicon compound is 
[0022] from 1 H-NMR. 
[Formula 4] _ 

Si-H/Si-^/OCH 3 =1/5. 9/6. 4 

[0023] It came out. Moreover, in IR analysis, abbreviation 1070cm-1 and 1130cm-1 had 

absorption. An IR spectrum is shown in Fig. 4. 

[0024] 

[Example 4] 1 1.6g of water and a dioxane 46.5g solution are dropped at 22-30 degrees C using 
the same equipment as an example 1 into a solution (dioxane 370g, trichlorosilane 0.108mol, and 
vinyl-trichlorosilane 0.323mol). After [ 40 minutes ] methyltrichlorosilane 0.109mol is dropped 
further, and it is made to react for 60 minutes. Then, ethanol 74.6g is dropped and it is made to 
react for 120 minutes. Subsequently, when the solvent was removed like the example 1, the 
49.1 g liquid was obtained, this — a liquid — weight average molecular weight — ( — MW ) 
4,000 — number average molecular weight — (— MN — ) — 2,200 — it was . Moreover, the 
integral ratio of the hydrogen of this silicon compound was Si-H/Si-CH=CH2/Si-CH5/OC2 H5 
=1/9.2/2.1/14.5 from 1 H-NMR. 1 H-NMR spectrum is shown in Fig. 2. 
[0025] 

[The example 1 of reference] 2-ethylhexanoic acid tin 16mg is added to 1.6g of silicon 
compounds obtained in the example 1, and coating liquid is created. The SUS plate was coated 
with this coating solution. This coating object was hardened nearly completely, when it was left 
for about 1 hour. 
[0026] 

[The example 2 of reference] Toluene 0.65g and 73mg of 50% toluene solutions of dilauric acid 
dibutyltin are added to 1.45g of silicon compounds obtained in the example 3, and coating liquid 
is created. The SUS plate was coated with this coating liquid. This coating object was hardened 
nearly completely, when it was left for about 1 hour. 
[0027] 

[Effect of the Invention] The compound of this invention can be dissolved in independent or an 
organic solvent, and can be used as coat formation liquid. That is, since this invention 
compound is a liquid, it is easy handling compared with the conventional ORGANO 
silsesquioxane polymer. Moreover, since it has many organic radicals combined with silicon, it 
can be comparatively used also as a thick film. 
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[0028] Si— H contained in the compound of this invention can make it able to react with a vinyl 
compound etc., and can also be led to other compounds. 
[Brief Description of the Drawings] 

[Fig. 1] It is the NMR spectrum of this invention compound obtained in the example 1. 
[Fig .2] It is the NMR spectrum of this invention compound obtained in the example 4. 
[Fig. 3] It is the IR spectrum of this invention compound obtained in the example 1. 
[Fig. 4] It is the IR spectrum of this invention compound obtained in the example 3. 
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